Nano grained bismuth-telluride samples were hot isostatically pressed (HIP) to study the effect of process parameters on their properties. The powders were essentially the same as presented by Vasilevskiy 1 et al, 2010. The (Bi x Sb 1-x ) 2 (TeySe 1-y ) 3 thermoelectric alloys studied in this article were produced by mechanical alloying under an inert atmosphere. The p-type alloy composition corresponds to x = 0.2, y = 1 and for the n-type material x = 0.95, y = 0.95.
Abstract:
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For HIP treatment the n-and p-type powders were encapsulated in copper cylinders of Ø38mm x 180mm under protective argon atmosphere. The weight of the n-type powder filled in was 648g and p-type 561g. The filled capsules were evacuated at room temperature to vacuum level of 3 10-5mbar. After evacuation and sealing the capsules were charged in QUINTUS Hot Isostatic Press type QIH-9 with useable charge room of Ø130mm x 280mm.
The HIP parameters used were: Heating up to 200°C with the initial argon pressure of 65 bar, pressurizing of the HIP chamber to 400 bar, heating and pressurizing to 300°C / 1000bar in 120 minutes, dwell for 30 minutes, and free cooling to room temperature with the HIP. The selected HIP temperature was kept low to avoid excess grain growth of the materials. After HIP the capsules were cross cut for evaluation of the density, electric conductivity and thermoelectric properties of the consolidated materials.
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